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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a power distributer of simple 
and thin structure which enables superior distribution of electric power 
from a power source mounted on a vehicle to each electronic unit, 
and a method which can manufacture the distributer with a simple 
process. 

SOLUTION: In a power distributer using semiconductor switching 
elements, input terminals 101, 10L, output terminals 12A-12J and, 
further preferably, terminals 30, 32 for a substrate are constituted of 
metal plates, and arranged on the same plane perpendicular to the 
plate thickness direction. The metal plates can be integrated by resin 
molding, so that the structure is very simplified. This power distributer 
can be simply manufactured by a method wherein prescribed parts of 
the metal plate are cut after blanking and resin molding the metal 
plates, and the semiconductor switching elements are mounted. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the power distributor for vehicles and its 
manufacture method for supplying electricity to two or more electronic units called the unit for pin center,large 
clusters, the unit for air-conditioners, and unit for doors from the power supply of the dc-battery carried in vehicles. 
[0002] 

[Description of the Prior Art] As a means to distribute power to each electronic unit from a common mounted power 
supply conventionally, by carrying out the laminating of two or more bus bar substrates, the circuit for distribution of 
electrical energy is constituted, and, generally the electric junction box which built the fuse and the relay switch into 
this is known. 

[0003] Furthermore, development of the power distributor which it replaced [ distributor ] with said relay and made 
solid-state-switching elements, such as FET, intervene between an input terminal and an output terminal that a 
miniaturization and the high-speed switching control of this electric junction box should be realized in recent years is 
furthered. For example, while the drain terminal of two or more solid-state-switching elements is connected to the 
metal plate connected with a power supply input terminal, that by which the source terminal of these solid-state- 
switching element was connected to the respectively separate power-outlet terminal, and the gate terminal of each 
solid-state-switching element was connected to the control circuit substrate is indicated by JP,10-126963,A. 
[0004] 

[Problem(s) to be Solved by the Invention] With the equipment shown in said official report, although the 
miniaturization is advanced rather than the conventional electric junction box by installation of a solid-state-switching 
element, since many output terminals for distributing power to the input terminal and each electronic unit for 
introducing a high current and the control circuit substrate for controlling said solid-state-switching element further 
must be provided at worst, large miniaturization is difficult and has been the technical problem that especially the 
cutback of thickness sizes is big. 

[0005] This invention aims at offering the method that the power distributor for vehicles which can perform good 
distribution of electrical energy to each electronic unit from a mounted power supply with simple and thin structure, 
and the power distributor concerned can be manufactured at an easy process, in view of such a situation. 
[0006] 

[Means for Solving the Problem] As said The means for solving a technical problem, this invention An input terminal 
which is a power distributor for vehicles for supplying electricity to two or more electronic units from a common 
power supply carried in vehicles, and is connected to said power supply, While having two or more solid-state- 
switching elements interposed between two or more output terminals connected to said each electronic unit, and said 
input terminal and each output terminal Said input terminal and output terminal are arranged on the same flat surface 
which said input terminal and output terminal consist of metal plates, and intersects perpendicularly with the direction 
of board thickness of the metal plate. 

[0007] In this configuration, power inputted into an input terminal is distributed to each output terminal through each 
solid-state-switching element, and is supplied to a predetermined electronic unit from these output terminals. And since 
it is arranged on the same flat surface which said input terminal and output terminal consist of metal plates, and 
intersects perpendicularly with the direction of board thickness, the whole power distributor's thickness becomes very 
small, and large miniaturization and thin shape-ization are realized. 

[0008] Here, a part of not a thing to which the amount of [ of all terminals ] all have not necessarily stood [ "it is 
arranged on the same flat surface" and ] in a line on the same flat surface, i.e., the meaning which all terminals limit to 
a plate-like thing, but input terminal, or output terminal is the meaning also containing what has a configuration which 
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deviates from the above "the same flat surface." For example, a part of input terminal fundamentally located in a line 
with the same flat surface or output terminal may be bent, and a tab like the after-mentioned may be formed or it may 
be the configuration in which an edge of a terminal projects over two or more trains. 

[0009] In this invention, it is still more possible to unify said input terminal and output terminal with easy structure by 
resin mold, and when it unifies by such resin mold, it becomes possible by making an edge of each of said terminal 
project on the outside of this resin mold to perform external wiring to each input terminal and an output terminal 
without difficulty. 

[0010] And a punching process which manufactures a negative with which said input terminal and output terminal 
were connected with one when this power distributor pierced a single metal plate in a predetermined configuration, A 
mold process which fabricates a resin mold with an aperture for elements which exposes outside a field portion in 
which an aperture for cutting which exposes a bond portion of the terminals in the negative concerned outside, and said 
solid-state-switching element are mounted in an outside of this negative, It can manufacture easily by method including 
a cutting process which cuts said bond portion through said aperture for cutting, and an element arrangement process 
which arranges said solid-state-switching element in said aperture for elements. 

[001 1] It is also possible to constitute a case which is equipped with covering with which said resin mold is equipped 
so that said each solid-state-switching element may be covered, and contains said solid-state-switching element by this 
covering and said resin mold from said power distributor. Thus, if a resin mold for unifying each terminal is used as a 
case main part, structure can be simplified further. 

[0012] Although a single is sufficient as said input terminal, if it has two or more input terminals connected to a 
common power supply through a mutually different path, it is possible to achieve mutual independence, respectively 
and to perform distribution of electrical energy from which a feed path differs mutually proper. 
[0013] Furthermore, if each input terminal is arranged in the condition of projecting in the same direction, it will 
become possible to put in block dialing operation to a power supply line to these input terminals, and to perform it. 
[0014] It becomes possible to put in block connection of the distribution line to these output terminals, and to perform 
it also with an output terminal, on the other hand, by having been arranged in the condition that the full power terminal 
projects in the same direction. 

[0015] Furthermore, if a total input terminal and an output terminal make it a configuration arranged in the condition of 
projecting in the same direction, it will become possible to perform all dialing operation about I/O of a power supply 
from the same power distributor side, and operability will increase further. 

[0016] Moreover, it sets to what is arranged in the condition that each output terminal projects in the same direction as 
mentioned above. While element inlet connection which extends in the direction of a list of each of said output 
terminal and parallel, and is connected with said input terminal and electric target is allotted to a location which adjoins 
**** of each output terminal According to an array of each of said output terminal, a solid-state-switching element 
corresponding to these output terminals is arranged. If it considers as a configuration in which one energization 
terminal of each solid-state-switching element is electrically connected to each output terminal, and an energization 
terminal of another side is connected to said element inlet connection With a simple configuration which connects one 
energization terminal of a solid-state-switching element to common element inlet connection, and connects an 
energization terminal of another side of each solid-state-switching element to an output terminal which adjoins this as 
it is Moreover, each solid-state-switching element can be made to intervene simply between an input terminal and an 
output terminal, with thin structure maintained. 

[0017] Furthermore, it is also possible to mount each solid-state-switching element directly on said element inlet 
connection, and, thereby, structure is simplified further. 

[0018] form in one an input terminal connect with this element inlet connection, and this and an electric target with a 
single metal plate, although both be constitute from an another member, for example, you may make it connect 
mechanically and electrically by welding etc. that said element inlet connection should just be what be connect with 
said input terminal and electric target - components mark of the input section - reduce -- that structure ~ further - 
simplification - and-izing can be carry out [ thin shape ]. 

[0019] Moreover, it becomes possible by arranging said each output terminal in a pitch smaller than an array pitch of 
each of said solid-state-switching element to miniaturize more a connector for connecting an output terminal and an 
external circuit concerned. In this case, each output terminal should just be taken as a configuration it considers as 
structure of having the junction section of a configuration which spreads mutually as it faces to an energization 
terminal of each solid-state-switching element from that projection edge, and direct continuation of the energization 
terminal of each of said solid-state-switching element is carried out [ configuration ] to that junction section. And since 
a configuration of each output terminal is the configuration which has two or more direction components by existence 
of said junction section when each output terminal is unified by said resin mold with an input terminal in this 
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configuration, an advantage from which it is protected certainly that an output terminal falls out from said resin mold is 
also acquired. 

[0020] What is necessary is for not all configurations of said output terminal to be the same, and just to set them up 
suitably in consideration of size of current which flows to this. For example, you may make it have an output terminal 
for high currents, and an output terminal for small currents smaller than this output terminal for high currents. In this 
case, if said output terminal for small currents is allotted to both outsides of said output terminal for high currents and 
it is made for a path of the junction section of said output terminal for high currents to become shorter than a path of 
the junction section of said output terminal for small currents, compared with a case where a path of the junction 
section of a broad output terminal for high currents is lengthened, a gross area of a metal plate which constitutes both 
output terminals will become small, and that whole part power distributor will be lightweight-ized. 
[0021] It is more desirable that the fuse section melted into a portion at the time of overcurrent generating in the middle 
of said each output terminal is prepared in a power distributor concerning this invention. By fusing of this fuse section, 
an electric wire of that downstream etc. can be more certainly protected from an overcurrent. thus , about a power 
distributor having the fuse section , a resin mold with an aperture for fuses which expose outside a field portion in 
which said fuse section be prepare fabricate at a mold process in an above-mentioned manufacture method , and a 
portion cut through this aperture for fuses in the middle of said output terminal , and it can manufacture easily after that 
by method of make the fuse section intervene among the edges formed of this cutting . 

[0022] In a power distributor concerning this invention Although it is desirable to incorporate a control circuit for 
performing control of switching operation of each solid-state-switching element etc., in this case While having a 
control circuit substrate, this control circuit substrate, and two or more terminals for substrates connected to an electric 
target If it is made a configuration which these terminals for substrates consist of metal plates, and is arranged on the 
same flat surface as said input terminal and output terminal, a terminal for substrates connected to a control circuit 
substrate and the substrate concerned can also be added maintaining structure thin with an above-mentioned compact. 
[0023] Furthermore, it is possible to unify said terminal for substrates with easy structure by resin mold with said input 
terminal and output terminal, and external wiring for each terminal can be connected without difficulty by moreover 
considering as a configuration in which an edge of each of said terminal projected on the outside of this resin mold. 
[0024] And a punching process which manufactures a negative with which said input terminal, an output terminal, and 
a terminal for substrates were connected with one when this power distributor pierced a single metal plate in a 
predetermined configuration, A mold process which fabricates a resin mold with an aperture for elements which 
exposes outside a field portion in which an aperture for cutting which exposes a bond portion of the terminals in the 
negative concerned outside, and said solid-state-switching element are mounted in an outside of this negative, It can 
manufacture at an easy process by method including a cutting process which cuts said bond portion through said 
aperture for cutting, and an element arrangement process which arranges said solid-state-switching element in said 
aperture for elements. 

[0025] In this power distributor, it has covering with which said resin mold is equipped so that said each solid-state- 
switching element and circuit board may be covered, and if a case which contains said solid-state-switching element 
and circuit board by this covering and said resin mold is constituted, the whole power distributor's structure can be 
simplified more. 

[0026] furthermore, a location from which said control circuit substrate separated from a flat surface where said input 
terminal, an output terminal, and a terminal for substrates are arranged - flat surface concerned and abbreviation, while 
being arranged in the parallel condition In that by which one edge of said terminal for substrates is started towards said 
control circuit substrate, and the started edge is connected to said control circuit substrate With a simple configuration 
which raises each terminal for substrates to an one direction, connection with a terminal for substrates and a control 
circuit substrate concerned can be made. And this connection fabricates a resin mold with an aperture for terminals in 
which one edge of said terminal for substrates is exposed at said mold process. And it is easily realizable by method of 
breaking and performing a substrate connection process linked to an edge of a terminal which arranges a control circuit 
substrate on a lifting process and an outside of said resin mold, and was raised with which an edge of a terminal for 
substrates is turned to a control circuit substrate, and is started from said aperture for terminals after this mold process. 
[0027] As said terminal for substrates, a terminal for control for connecting an energization control terminal and a 
control circuit substrate of each solid-state-switching element and a terminal for signals for outputting and inputting a 
signal from the exterior to said control circuit substrate are mentioned. 

[0028] Among these, about said terminal for control, while the terminal for control concerned is arranged by turns 
[ said / output terminal and by turns ], these terminals for control can be tidily arranged with a compact layout with an 
output terminal by carrying out direct continuation of one edge of the terminal for control concerned to an energization 
control terminal of said solid-state-switching element, and considering as a configuration with which the other-end 
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section is started towards said control circuit substrate. 

[0029] On the other hand, while a terminal for these signals is arranged in the condition that one edge of this terminal 
for signals projects in the same direction and the other-end section is started towards said circuit board about said 
terminal for signals By considering as a configuration arranged in the condition that said output terminal projects in 
sense of said terminal for signals and opposite hand on both sides of said solid-state-switching element, it becomes 
possible to put in block connection of external wiring (signal line) for said terminal for signals, and to perform it. And 
a size of a power distributor of the array direction of these terminals can be small stopped by carrying out sense of a 
terminal for signals, and sense of an output terminal reversely. 

[0030] Moreover, when it includes both sides of said terminal for control, and a terminal for signals, while said 
terminal for control is arranged by turns [ said / output terminal and by turns ] Direct continuation of one edge of the 
terminal for control concerned is carried out to an energization control terminal of said solid-state-switching element. If 
it considers as a configuration with which the other-end section is started towards said control circuit substrate and said 
control circuit substrate is arranged on a location over said solid-state-switching element between this terminal for 
control, and said terminal for signals These terminals are connectable with a common control circuit substrate with a 
compact layout, stationing both sides of said terminal for control, and a terminal for signals tidily. 
[0031] 

[Embodiment of the Invention] The gestalt of desirable operation of this invention is explained based on a drawing. 
[0032] First, the circuitry of the power distributor concerning the gestalt of this operation is explained, referring to 
drawing 1 . 

[0033] This power distributor is the 1st input terminal 101 and 2nd input terminal 10L, the output terminals 12A, 12B, 
12C, 12D, 12E, 12F, 12G, 12H, and 121 of plurality (the example of drawing 11 pieces), 12T and 12J, and the solid- 
state-switching element (the example of drawing power metal-oxide semiconductor field effect transistor 14.) of 
plurality (the example of drawing ten pieces). Hereafter, "FET" is only called. It has the control circuit substrate 18. 
[0034] Although said both input terminals 101 and 10L are connected to a common mounted power supply (for 
example, dc-battery), 1st input terminal 101 is connected to said mounted power supply through the ignition switch of 
****, and 2nd input terminal 10L is connected to said mounted power supply through the lamp switch of ****. 
[0035] Among said output terminals 12A-12J, output terminals 12A-12H are connected to the electronic units (for 
example, a pin center,large cluster unit, an air-conditioner unit, a door unit, etc.) which should receive feed by 
actuation of said ignition switch, respectively, and the remaining output terminal 121, 121', and 12J are connected to the 
electronic unit which should receive feed by actuation of said lamp switch, i.e., a lamp unit. 

[0036] The fuse section 16 melted at the time of overcurrent generating is formed in the portion each output terminals 
12A, 12B, 12C, 12D, 12E, 12F, 12G, 12H, and 121, 121', and in the middle of 12J. 

[0037] The source terminal of FET14 which the source terminal (energization terminal) of each FET 14 is connected to 
said output terminals 12A, 12B, 12C, 12D, 12E, 12F, 12G, 12H, 121, and 12J, respectively, and is connected to output 
terminal 121 is simultaneously connected also to output terminal 121'. That is, common FET 14 is connected to both 
output terminal 121 and 12I\ 

[0038] All the drain terminals (energization terminal) of FET14 connected to said output terminals 12A-12H among 
these FET 14 are connected to said 1st input terminal 101. On the other hand, all of said output terminal 121, 121', and 
the drain terminal of FET 14 connected to 12J are connected to said 2nd input terminal 101. Therefore, while the power 
inputted into 1st input terminal 101 is distributed to the electronic unit connected with each output terminals 12A-12H 
through each FET 14, the power inputted into 2nd input terminal 10L is distributed to the electronic unit connected with 
each output terminal 121 and 12F12J through each FET 14. 

[0039] All the gate terminals (energization control terminal) of each FET 14 are connected to the control circuit of the 
control circuit substrate 18. The supply voltage impressed to 2nd input terminal 10L and the source voltage of each 
FET 14 are inputted into this control circuit. This control circuit detects the current which flows FET 14 concerned from 
the potential difference of said supply voltage and source voltage of each FET 14, and when this current exceeds 
tolerance, it is constituted so that FET 14 may be turned OFF and an alarm signal may be outputted to the display of 
****, while performing energization control of each FET 14 based on the manipulate signals (switch signal etc.) 
inputted from the outside. 

[0040] On the other hand, each fuse section 16 is current with each FET 14 higher than the threshold of the current by 
which forcible OFF is carried out. Even if the prearcing time current characteristic is set up so that it may melt, when 
current lower than the maximum current which can secure the safety of each electric wire flows predetermined time, 
FET 14 breaks down temporarily and it becomes actuation impossible When the fuse section 16 of the downstream 
melts, it is prevented that an overcurrent continues flowing. 

[0041] However, this fuse section 16 is omissible suitably according to specification. 
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[0042] Next, the concrete structure of the power distributor which realizes said power distribution circuit is explained, 
referring to drawing 2 - drawing 7 . 

[0043] In this power distributor, all the conductors that constitute said power distribution circuit consist of metal plates, 
and while being allotted on the same flat surface where that direction of board thickness and these metal plates cross at 
right angles, it is unified by the resin mold. Drawing 2 is the plan having shown only the portion which spaced the 
resin mold concerned and consisted of said metal plates. 

[0044] Like a graphic display, the 1st input terminal 101 and 2nd input terminal 10L are formed in the edge of metal 
plates 20 and 23 at this and one, respectively. In the example of drawing, both the input terminals 101 and 10L are 
formed by using the edge of each of said metal plates 20 and 23 as a two-sheet chip box, respectively for board 
thickness reservation, and are arranged in the condition of adjoining a longitudinal direction ( drawing 2 the vertical 
direction) mutually, and project in the same direction ( drawing 2 facing the left). 

[0045] The metal plate 20 has in one the junction section 21 prolonged in a back side ( drawing 2 right-hand side) from 
said 1st input terminal, and the drain inlet connection 22 which extends in the direction which intersects 
perpendicularly with the junction section 21 concerned from **** of this junction section 21. 

[0046] The 1st junction section 24 to which a metal plate 23 extends in the junction section 21 concerned and parallel 
through the outside ( drawing 2 on) of the junction section 21 of said metal plate 20 from said 2nd input terminal the 
10L, The 2nd junction section 25 prolonged in the drain inlet connection 22 concerned and parallel through the outside 
( drawing 2 right-hand side) of said drain inlet connection 22 from **** of this 1st junction section 24, It has in one the 
drain inlet connection 26 which extends ahead from the edge of this 2nd junction section 25, and this drain inlet 
connection 26 and said drain inlet connection 22 are in the condition of having ranked with the single tier along with 
the longitudinal direction (the vertical direction of drawing 2 ) of the drain inlet connection 22 concerned. 
[0047] The full power terminals 12A-12J are put in order and arranged on a horizontal single tier with said both input 
terminals 101 and 10L, and project in these input terminals 101 and 10L and same directions. Among output terminals 
12A-12J, the output terminals 12A-12C and output terminals 12H-12J of direction of list both outsides are made into 
the small output terminal for small currents, and let the output terminals 12D-12G of the center of the direction of a list 
be the output terminals for high currents broader than said output terminal for small currents. Namely, the output 
terminals 12A-12D for small currents, and 12H-12J are arranged on both the outsides of the output terminals 12D-12G 
for high currents. 

[0048] Let the backs of each output terminals 12A, 12B, 12C, 12D, 12E, 12F, 12G, 12H, 121, and 12J be the junction 
sections 28A, 28B, 28C, 28D, 28E, 28F, 28G, 28H, 281, and 28J prolonged to the location contiguous to said drain 
inlet connection 22 and 26. These junction sections 28A-28J serve as a configuration in which a pitch spreads mutually 
as they go back (as the drain inlet connection 22 and 26 is approached). Moreover, output terminal 121' has branched 
from junction section 28of output terminal 121 1. That is, both output terminal 121 and 121' is sharing junction section 
281. 

[0049] Therefore, the back end (namely, back end of the junction sections 28A-28J) of said output terminals 12A-12J 
is arranged in the bigger pitch than the head side pitch of these output terminals 12A-12H. And said drain inlet 
connection 22 is stationed in the location which adjoins **** of the junction sections 28A-28H among said junction 
sections 28A-28J, and said drain inlet connection 26 is stationed in the location which adjoins **** which are the 
junction sections 281 and 28 J. Moreover, since the output terminals 12D-12G for high currents are allotted in the center 
of the direction of a list, the path of the junction sections 28D-28G is shorter than the output terminals 12A-12C for 
small currents allotted to both outsides, the junction sections 28A-28C of 12H-12J, and the path of 28H-28J. 
[0050] Furthermore, the terminal 30 for control which consists of an abbreviation strip-of-paper-like metal plate is 
arranged in the location which adjoins each junction sections 28A-28J. That is, the junction section and the terminal for 
control are arranged by turns by the condition the terminal 30 for control, junction section 28A, the terminal 30 for 
control, junction section 28B, the terminal 30 for control, and - at the horizontal single tier. 

[0051] In each output terminals 12A-12J, rather than that junction sections 28A-28J and this, a front terminal main part 
portion is divided and said fuse section 16 is arranged by this divided portion. 

[0052] As shown in drawing 5 (a) and (b), specifically, fuse member 16a is arranged so that the edges formed of said 
fragmentation may be connected. The pars intermedia of this fuse member 16a is bent in the shape of abbreviation for 
U characters with the small and convex sense, and it is turned up until that both-ends 16b is horizontally suitable 
further. And it puts on the edge in which these both-ends 16b was formed of said fragmentation, respectively, and is 
joined by the means of welding (for example, resistance welding, laser welding, etc.). The prearcing time current 
characteristic of this fuse member 16a is as above-mentioned. 

[0053] Among the terminals of each FET14, a drain terminal (not shown) is formed in the rear face of the main part of 
a chip, and 14s of source terminals and 14g of gate terminals project in the same direction from said main part of a 
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chip. And according to the array of said junction sections 28A-28J, and its pitch, each FET14 is arranged on the drain 
inlet connection 22 and 26. While FET14 is mounted by welding etc. on the drain inlet connection 22 concerned and 
26 in the condition that the drain terminal of these FET14 contacts said drain inlet connection 22 and 26 directly (for 
example, soldering) 14g of gate terminals is electrically connected to the back end 14s of whose source terminals of 
each FET14 is each junction sections 28A-28J with means, such as soldering, at the back end of each terminal 30 for 
control, respectively. 

[0054] From the back of said junction sections 28A-28J, the claw part has branched and tab 28t is formed by raising 
these claw parts upward. Similarly, a claw part is formed also in the anterior part of each terminal 30 for control, and 
tab 30t is formed by starting this upward. 

[0055] On the other hand, notch 25b of the shape of a rectangle prolonged in the drain inlet connection 22 and parallel 
is formed in the 2nd junction section 25 of said metal plate 23, and two or more terminals 32 for signals are arranged in 
the space of this notch 25b. Each terminal 32 for signals projects in the sense ( drawing 2 right sense) of said input 
terminals 101 and 10L and output terminals 12A-12J, and opposite hand while being arranged by the horizontal single 
tier in the shape of a small strip of paper in the direction parallel to the longitudinal direction of nothing and said drain 
inlet connection 22. The back of the terminal 32 for these signals is also used as a claw part, this claw part is raised 
upward, and tab 32t is formed. 

[0056] Moreover, also in said 2nd junction section 25, a claw part is formed in the portion which adjoins said terminal 
32 for signals, this is started and tab 25t is formed. And this tab 25t and the above-mentioned tabs 28t, 30t, and 32t are 
altogether connected to the common control circuit substrate 18. 

[0057] the flat surface where said each terminal is arranged as the control circuit substrate 18 is shown in drawing 4 , 
and abbreviation ~ it is in an parallel condition (drawing abbreviation level condition), and is arranged in the 
immediately upper location of said FET14. Where said each tabs 28t, 30t, 32t, and 25t are inserted in the breakthrough 
of**** prepared in this control circuit substrate 18, and for example, by being soldered While these tabs and the 
control circuit substrate 18 are connected mechanically, each output terminals 12A-12J, each terminal 30 for control, 
each terminal 32 for signals, and input terminal lOof ** 2nd L are electrically connected to the control circuit included 
in the control circuit substrate 18. That is, this control circuit substrate 18 is arranged on the location over said FET14 
between the terminal 30 for control, and said terminal 32 for signals. 
[0058] Next, the resin mold which unifies said each terminal is explained. 

[0059] This resin mold constitutes a power distributor's case main part 34, and constitutes the case which contains said 
each FET14 and the control circuit substrate 18 with the below-mentioned covering 60. 

[0060] Two or more apertures which penetrate this in the thickness direction are formed in the proper place of the case 
main part 34. Specifically, the aperture 38 for fuses of the shape of a rectangle which exposes the fragmentation 
portion of each output terminals 12A-12J on vertical both sides, and the aperture 44 grade for elements which exposes 
each drain inlet connection 22 and 26 on vertical both sides, respectively are formed, and each fuse section 16 is 
arranged in said aperture 38 for fuses - mounting to the drain inlet connection 22 and 26 of each FET14 is both 
performed within the aperture 44 for elements (about other apertures, it mentions later.). 
[0061] The connector housing sections 50 and 52 are formed in one side of the case main part 34 at one, and the 
connector housing section 54 is formed in the side of an opposite hand. These connector housing sections 50, 52, and 
54 are making the shape of a hood which carries out a opening toward the method of outside. And shaping of the case 
main part 34 is performed so that it may project in the condition that all the terminals 32 for signals are located in a line 
in a projection and the connector housing section 54 at a horizontal single tier in the condition that the full power 
terminals 12A-12J are located in a line in a projection and the connector housing section 52 at a horizontal single tier in 
the condition that said both input terminals 101 and 10L adjoin in a longitudinal direction mutually in said connector 
housing section 50. namely, each terminals 101 and 10L which project on the outside of the case main part 34 and 12A- 
12J and 32 constitute the male terminal of the connector formed in the case main part 34 and one. 
[0062] Said connector housing section 50 has the configuration which was prepared in the terminal of the wire harness 
for a power supply input of **** and in which a connector and fitting are possible, and each input terminals 101 and 
10L in the connector housing section 50 are electrically connected to a mounted power supply by the fitting through 
said wire harness for a power supply input. 

[0063] Similarly, the connector housing section 52 has the configuration which was prepared in the terminal of the 
wire harness for power distribution of**** and in which a connector and fitting are possible, and each output 
terminals 12A-12J in the connector housing section 52 are electrically connected to a suitable electronic unit by the 
fitting through said wire harness for power distribution, respectively. 

[0064] moreover , the connector housing section 54 have the configuration which be prepared in the terminal of the 
wire harness for signals of**** and in which a connector and fitting be possible , and while connect with the 
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electronic unit ( for example , pin center,large cluster unit ) to which some terminals 32 for signals in the connector 
housing section 54 send a manipulate signal by the fitting , some remaining terminals 32 for signals be connect to the 
electronic units ( for example , a pin center,large cluster unit or a meter unit with a display function etc. ) which 
perform alarm display actuation . 

[0065] The radiator material 56 is arranged in the rear face (at field; drawing 4 of the field where FET14 etc. is 
mounted, and an opposite hand, it is an underside) of said case main part 34 over the abbreviation whole region (field 
excluding the periphery section at the example of drawing). 

[0066] The whole is formed in one with the thermally conductive high (or the specific heat is large) material like an 
aluminum alloy in this radiator material 56, and that in which the whole was really formed of extrusion molding is used 
in the example of drawing. In the field ( drawing 4 (a) and (b) underside) which this radiator material 56 exposes 
outside it extends in the direction ( drawing 4 (a) and (b) the depth direction) parallel to the array direction of said 
FET14 many - in the periphery section of the case main part 34, while fin of several sheets 56f is formed As shown 
in drawin g 6 , fin covering 34f of the configuration which follows said each fin 56f is formed, and each fin 56f both 
ends are covered with these fin covering 34f from the side. 

[0067] On the other hand, 56h of rests prolonged in the array direction of said FET14 and the parallel direction 
protrudes on the medial surface ( drawing 4 upper surface) of said radiator material 56 upward. On the other hand, 
while the aperture 43 prolonged in the FET array direction including said aperture 44 for elements is formed in the 
underside of said case main part 34 and 56h of said rests is inserted from a lower part into the aperture 44 for elements 
of said case main part 34 into this aperture 43, the rear face of said drain inlet connection 22 and 26 is thermally 
connected to the front face of 56f of this rest through the insulation sheet 58 ( drawing 4 (b)) which consists of silicone 
etc. Therefore, the height size h of 56h of this rest is set as a size to which 14s of source terminals and 14g of gate 
terminals of each FET 14 mounted on the drain inlet connection 22 thermally connected with 56h of this rest and 26 are 
located in the height in which output terminals 12A-12J and the terminal 30 for control, and connection are possible 
exactly. 

[0068] It is supposed that wearing to the side front side ( drawing 4 upper surface) of said case main part 34 of said 
covering 60 is possible for the periphery section, and it has the wrap configuration for said FET 14 and the control 
circuit substrate 18 from the outside in the state of the wearing. Furthermore, the vertical bridgewall 62 of the couple 
prolonged toward the ends of said fuse section 16 and the horizontal bridgewall 64 which divides the space between 
both the length bridgewalls 62 into the number and the same number of the fuse section 16 are formed in the proper 
place of the medial surface of this covering 60. And the location and configuration of both the bridgewalls 62 and 64 
are set up so that said vertical bridgewall 62 may isolate each fuse section 16 from the space of both the outside as 
shown in drawing 5 (a) where the case main part 34 is equipped with covering 60 as shown in drawing 4 , and each 
horizontal bridgewall 64 may isolate each [ fuse section 16 ], as shown in this drawing (b). That is, the isolation section 
which isolates each fuse section 16 according to an individual is constituted by both the bridgewalls 62 and 64. 
[0069] According to a power distributor's structure shown above, the following effects are acquired. 
[0070] - Since it is arranged by the coplanar (the example of drawing on the level surface) which input terminals 101 
and 10L, output terminals 12A-12J, the terminal 30 for control, and the terminal 32 for signals consist of metal plates 
altogether, and intersects perpendicularly with the direction of board thickness, the whole power distributors thickness 
becomes very small, and large miniaturization and thin shape-ization are realized. 

[0071] - The whole of each aforementioned terminal is unified by the resin mold with easy structure. And the resin 
mold constitutes the case main part 34, and structure is very simple. Moreover, since the edge of each of said terminal 
is made to project on the outside of the case main part 34, connection of wire harness with each input terminals 101 and 
10L, or output terminals 12A-12J and the terminal 32 for signals can also be made easily. 

[0072] - Since 1st input terminal 101 connected to a mounted power supply through an ignition switch as an input 
terminal and 2nd input terminal 10L connected to said mounted power supply through the switch for lamps are put side 
by side, mutual independence can be achieved, respectively and distribution of electrical energy to the electronic unit 
which should supply electric power by actuation of an ignition switch, and distribution of electrical energy to the 
electronic unit (lamp unit) which should supply electric power by actuation of a lamp switch can be performed proper. 
And since it arranges in the location which carries out mutual contiguity of both the input terminals 101 and 10L and he 
is trying to be connected concurrently to a common connector, the dialing operation of the wire harness to both the 
input terminals 101 and 10L can be put in block, and can be performed. This effect is the same also about output 
terminals 12A-12J or the terminal 32 for signals. 

[0073] Furthermore, since said input terminals 101 and 10L and output terminals 12A-12F are allotted to a horizontal 
single tier in the condition of projecting in the same direction and he is trying to make the terminal 32 for signals 
project to the sense of this and an opposite hand, the wire harness for power supplies to these terminals and the wire 



Page 8 of 10 

harness for signals take, **** is easy and it is possible to also simplify wiring of the perimeter of a power distributor. 
Moreover, all dialing operation about I/O of a power supply can be performed from the same power distributor side, 
and operability increases further. And since the terminal 32 for signals is made to project to the sense of an 
input/output terminal and reverse, compared with what arranges all terminals on the same direction, the size ( drawing 
3 drawing 2 and size of the vertical direction) of the terminal array direction can be stopped small. 
[0074] - Make the drain inlet connection 22 and 26 connected with input terminals 101 and 10L, respectively adjoin the 
junction sections 28A-28J of each output terminals 12A-12J. Since common connection of the drain terminal of each 
FET14 is made in this drain inlet connection 22 and 26 and he is trying to connect the source terminal of each FET14 
to each junction sections 28A-28J Each FET14 can be made to intervene simply between an input terminal and an 
output terminal, with said thin structure maintained. Moreover, since each FET14 is directly mounted on each drain 
inlet connection 22 and 26, it is simplified more and structure leads also to thin shape-ization. since said drain inlet 
connection 22, input terminal 101 and the drain inlet connection 26, and input terminal 10L are especially formed from 
the respectively single metal plate by the power distributor of the example of drawing -- the components mark of the 
input section -- few - the structure -- further -- simplification - and it is thin-shape-ized. 

[0075] - Since the pitch of projection one end of output terminals 12A-12J is made smaller than the array pitch of 
FET14, the connector connected to these output terminals 12A-12J is miniaturized. Moreover, since the junction 
sections 28A-28J of each output terminal which connects said projection edge and FET14 serve as a configuration 
(namely, configurations other than the configuration prolonged in the shape of a straight line forward and backward) 
which has two or more direction components, it prevents certainly an output terminal falling out from said resin mold 
(case main part 34). Furthermore, since the output terminals 12A-12C for small currents, and 12H-12J are allotted to 
both the outsides of the broad output terminals 12D-12G for high currents and he is trying for the path of the former 
junction sections 28D-28G to become shorter than the latter junction sections 28A-28C and the path which are 28H- 
28 J, the gross area of the metal plate which constitutes a full power terminal becomes small, and the whole part power 
distributor is lightweight-ized. 

[0076] - Since the fuse section 16 melted into a portion at the time of overcurrent generating in the middle of each 
aforementioned output terminals 12A-12J is formed, the electric wire of the downstream etc. can be certainly protected 
from an overcurrent. Moreover, even if it is the case where an overcurrent control function is given to FET14, also 
when FET14 concerned breaks down and poor actuation arises, the effect that a!n overcurrent can be prevented 
certainly is acquired. 

[0077] - Each terminal is connectable with the common control circuit substrate 18 with very easy structure by raising 
Tabs 28t, 30t, 32t, and 25t to the same direction from each terminal. 

[0078] - Since he is trying to arrange the terminal 30 for control in a single tier each junction sections 28A-28J and by 
turns, in addition to the ability to arrange tidily with a compact layout, mounting of FET14 can also perform these 
terminals very easily. 

[0079] - These terminals are connectable with the common control circuit substrate 18 with a compact layout, 
arranging each terminals 30 and 32 tidily, since the control circuit substrate 18 is arranged on the location over each 
FET14 between the terminal 30 for control, and the terminal 32 for signals. 

[0080] Furthermore, this power distributor can be easily manufactured at an easy process by the method including the 
following process. 

[0081] 1) Manufacture the negative with which the metal plates 20 and 23 which contain said input terminals 101 and 
10L by piercing in a predetermined configuration with a press, output terminals 12 A- 12 J and the junction sections 
28A-28J of those, the terminal 30 for control, and the terminal 32 for signals were altogether connected with one in the 
metal plate of a punching process single. 

[0082] Specifically, a negative as shown in drawing 8 is manufactured. The small bond portion 27 which connects a 
metal plate 20 and 23 comrades in this negative, The small bond portion 1 1 which connects between a metal plate 20 
and output terminal 12A and output terminals, The small bond portion 13 which connects between the terminal main 
part portion by the side of the head of each output terminals 12A-12J, and the junction sections 28A-28J, The small 
bond portion 29 which connects between the junction sections which adjoin between a metal plate 20 and one terminal 
30 for control, and the terminal 30 for control and this, The small bond portion 33 which connects the small bond 
portion 31 which connects between a metal plate 23 and one terminal 32 for signals and terminal 32 comrades for 
signals, and a metal plate 23 and junction section 28 J of output terminal 12J is formed, and the whole is unified by 
these bond portions. Moreover, the claw part equivalent to said tabs 28t, 30t, 32t, and 25t is beforehand formed in the 
junction sections 28A-28J, the terminal 30 for control, the terminal 32 for signals, and the 2nd junction section 25 of a 
metal plate 23. 

[0083] 2) Fabricate the resin mold which constitutes the case main part 34 on the outside of the mold process 
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aforementioned negative. The apertures 35, 36, 42, 48, and 49 for cutting which expose said each bond portions 27, 1 1, 
29, 31, and 33 in this resin mold up and down, respectively as shown in drawing 9 , The aperture 44 for elements in 
which the drain inlet connection 22 and 26 is exposed up and down, and the aperture 40 for terminals in which the claw 
part equivalent to said tabs 28t and 30t is exposed up and down, The aperture 46 for terminals in which the claw part 
equivalent to said tabs 25t and 32t is exposed up and down, and the aperture 38 for fuses in which said bond portion 13 
is exposed up and down are formed. 

[0084] 3) A press cuts said bond portions 27, 1 1, 29, 31, and 33 through the apertures 35, 36, 42, 48, and 49 for the 
cutting process aforementioned cutting. In addition, it is more efficient to perform cutting 38, i.e., the aperture for 
fuses, included in the below-mentioned fuse arrangement process at this cutting process simultaneous [ cutting of each 
bond portion 13 which leads ]. 

[0085] Moreover, if it is made to make front reverse side both sides open these apertures 35, 36, 42, 48, 49, and 38 like 
a graphic display, it becomes possible to insert the fixture for a press etc. from the both sides, and each bond portion 
can be cut more easily. 

[0086] 4) Mount each FET14 within the aperture 44 for the element arrangement process aforementioned elements. 
That is, where the drain terminal of the rear face of each FET14 is contacted to the drain inlet connection 22 and 26, 
while fixing FET14 on the drain inlet connection 22 concerned and 26 by welding of soldering etc., 14g of gate 
terminals is connected to the back end of the terminal 30 for control corresponding to the back end of the junction 
sections 28A-28J which corresponds in 14s of source terminals of each FET14 with soldering etc., respectively. 
[0087] 5) By breaking and raising the junction sections 28A-28J and the claw part of the terminal 30 for control within 
the aperture 40 for lifting process terminals, form Tabs 28t and 30t and form Tabs 25t and 32t by raising the claw part 
of a metal plate 20 and the terminal 32 for signals within the aperture 46 for terminals similarly. 
[0088] 6) Arrange the control circuit substrate 18 on the method of right above of the substrate connection process FET 
14, insert each tabs 28t, 30t, 25t, and 32t in the breakthrough prepared in the control circuit substrate 18, and fix by 
soldering etc. Thereby, each terminal and the control circuit of the control circuit substrate 18 are connected 
electrically. 

[0089] 7) Make fuse member 16a intervene among the edges formed of this cutting after cutting the bond portion 13 
through the aperture 38 for the fuse section arrangement process aforementioned fuses. As shown in drawing 5 (a) and 
(b), specifically, both-ends 16b of the fuse member 16 is joined to the edge formed of said cutting by welding etc., 
respectively. 

[0090] Then, while being able to cover said FET 14 and the control circuit substrate 18 with covering 60 by equipping 
the case main part 34 with covering 60, each fuse section 16 is isolable according to an individual with the vertical 
bridgewalls 62 and 64. therefore, the time of fusing of the fuse section 16 -- the conductor of others [ fragment / the ] - 
it can prevent contacting a portion and connecting with it too hastily. 

[0091] In addition, it is also possible for the operation gestalt of this invention not to be restricted to the above thing, 
but to take the following gestalten as an example. 

[0092] - In this invention, the solid-state-switching element to be used can apply various semiconductor devices with a 
switching function, such as various thyristors including the transistor (for example, IGBT and the usual bipolar 
transistor) and GTO of said not only power metal-oxide semiconductor field effect transistor but others, according to 
specification. Moreover, this solid-state-switching element may mount not only a package element but a semiconductor 
chip directly. Especially the topology of a solid-state-switching element and each terminal is not asked, either, for 
example, you may make it use wirebonding for a proper place. 

[0093] - In this invention, electrical installation with an external circuit is possible for the concrete configuration of a 
resin mold by not asking but making each terminal project outside from the resin mold at least. Moreover, you may 
make it unify each terminal with means other than a resin mold. 

[0094] - this invention - setting - the number of input terminals ~ not asking a case - responding - either of said 
input terminals 101 and 10L - you may omit - reverse - moreover, another input terminal connected to a power 
supply through another path may be added (for example, input terminal for horns etc.). Moreover, depending on 
management of surrounding wire harness, the sense of an input terminal and the sense of an output terminal may be 
changed, and the sense may be changed in part among input terminals or among output terminals. 
[0095] - Although the thing which forms in input terminals 101 and 10L and one the drain inlet connection 22 and 26 
which is element inlet connection, respectively and which was made like (it forms from the single metal plates 20 and 
23) was shown in drawing 2 , it is also possible to use metal plates 20 and 23 and drain inlet connection 22 and 26 as 
another member, for example. The example is shown in drawing 1 1 - drawing 13 . 

[0096] In drawing, the portion in which it consists of abbreviation rectangle- like metal plates, respectively, and the 
portion in which the drain inlet connection 22 and the junction section 21 of a metal plate 20 adjoin mutually is raised, 
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respectively, and the cementation pieces 22a and 21a are formed, and the drain inlet connection 26 and the 2nd 
junction section 25 of a metal plate 23 adjoin mutually is also raised, respectively, and the drain inlet connection 22 
and 26 forms the cementation pieces 26a and 25a. And cementation piece 22a, 21a, and cementation piece 26a and 25a 
are compared like drawing 13 , for example, it connects by welding. 

[0097] Also in such structure, it is possible to input into the drain terminal of each FET14 the power inputted into input 

terminal 101 (10L) respectively through a metal plate 20 (23) and the drain inlet connection 22 (26). 

[0098] - Although the aforementioned operation gestalt showed what raises Tabs 28t, 30t, 32t, and 25t from each 

terminal, and was connected to the control circuit substrate 18, it is also possible to connect each terminal and the 

control circuit substrate 18 by another terminal area material. 

[0099] 

[Effect of the Invention] As mentioned above, since this invention is allotted the input terminal connected to a solid- 
state-switching element, an output terminal, and on the same flat surface which constitutes the terminal for substrates 
from a metal plate still more preferably, and intersects these terminals perpendicularly with the direction of board 
thickness, it can perform good distribution of electrical energy to each electronic unit from a mounted power supply 
with simple and thin structure. Moreover, said metal plate can be unified by the resin mold, and, thereby, can simplify 
structure substantially. And this power distributor can be manufactured by the very easy method of cutting the 
predetermined portion of the metal plate concerned and mounting a solid-state-switching element after shaping of 
punching of said metal plate, and a resin mold, and can be contributed also to low cost-ization. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A power distributor for vehicles for supplying electricity to two or more electronic units from a common 
power supply carried in vehicles characterized by providing the following An input terminal connected to said power 
supply Two or more output terminals connected to said each electronic unit Two or more solid-state-switching 
elements interposed between said input terminal and each output terminal 

[Claim 2] A power distributor for vehicles characterized by for said input terminal and output terminal being unified by 
resin mold, and an edge of each of said terminal projecting on the outside of this resin mold in a power distributor for 
vehicles according to claim 1. 

[Claim 3] A power distributor for vehicles characterized by constituting a case which is equipped with covering with 
which said resin mold is equipped in a power distributor for vehicles according to claim 2 so that said each solid-state- 
switching element may be covered, and contains said solid-state-switching element by this covering and said resin 
mold. 

[Claim 4] A power distributor for vehicles characterized by having two or more input terminals connected to a 
common power supply through a mutually different path in a power distributor for vehicles according to claim 1 to 3. 
[Claim 5] A power distributor for vehicles characterized by being arranged in the condition that each input terminal 
projects in the same direction, in a power distributor for vehicles according to claim 4. 

[Claim 6] A power distributor for vehicles characterized by being arranged in the condition that a full power terminal 
projects in the same direction, in a power distributor for vehicles according to claim 1 to 5. 
[Claim 7] A power distributor for vehicles characterized by being arranged in a power distributor for vehicles 
according to claim 6 in the condition that a total input terminal and an output terminal project in the same direction. 
[Claim 8] While element inlet connection which extends in the direction of a list of each of said output terminal and 
parallel, and is connected with said input terminal and electric target in a power distributor for vehicles according to 
claim 6 or 7 is allotted to a location which adjoins **** of each output terminal According to an array of each of said 
output terminal, a solid-state-switching element corresponding to these output terminals is arranged. A power 
distributor for vehicles characterized by connecting electrically one energization terminal of each solid-state-switching 
element to each output terminal, and connecting an energization terminal of another side to said element inlet 
connection. 

[Claim 9] A power distributor for vehicles characterized by mounting each solid-state-switching element directly on 
said element inlet connection in a power distributor for vehicles according to claim 8. 

[Claim 10] An input terminal connected with said element inlet connection, and this and an electric target in a power 
distributor for vehicles according to claim 8 or 9 is a power distributor for vehicles characterized by being formed in 
one by single metal plate. 

[Claim 1 1] He is the power distributor for vehicles characterize by for each output terminal have the junction section of 
a configuration which spreads mutually as it faces to an energization terminal of each solid state switching element 
from the projection edge while said each output terminal is arrange in a power distributor for vehicles according to 
claim 6 to 10 in a pitch smaller than an array pitch of each of said solid state switching element , and carry out direct 
continuation of the energization terminal of each of said solid state switching element to the junction section . 
[Claim 12] A power distributor for vehicles characterized by a path of the junction section of said output terminal for 
high currents being shorter than a path of the junction section of said output terminal for small currents while having an 
output terminal for high currents, and two or more output terminals for small currents which are smaller than this 
output terminal for high currents, and are arranged in both outsides of the output terminal for high currents concerned 
as said output terminal in a power distributor for vehicles according to claim 1 1 . 

[Claim 13] A power distributor for vehicles characterized by preparing the fiise section melted into a portion at the 
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time of overcurrent generating in the middle of said each output terminal in a power distributor for vehicles according 
to claim 1 to 12. 

[Claim 14] A power distributor for vehicles characterized by for these terminals for substrates consisting of metal 
plates, and being arranged on the same flat surface as said input terminal and output terminal while having a control 
circuit substrate, this control circuit substrate, and two or more terminals for substrates connected to an electric target 
in a power distributor for vehicles according to claim 1 to 13. 

[Claim 15] A power distributor for vehicles characterized by for said terminal for substrates being unified by resin 
mold with said input terminal and output terminal, and an edge of each of said terminal projecting on the outside of this 
resin mold in a power distributor for vehicles according to claim 14. 

[Claim 16] A power distributor for vehicles characterized by constituting a case which is equipped with covering with 
which said resin mold is equipped in a power distributor for vehicles according to claim 15 so that said each solid- 
state- switching element and circuit board may be covered, and contains said solid-state-switching element and circuit 
board by this covering and said resin mold. 

[Claim 17] In a power distributor for vehicles according to claim 14 to 16 a location from which said control circuit 
substrate separated from a flat surface where said input terminal, an output terminal, and a terminal for substrates are 
arranged — flat surface concerned and abbreviation, while being arranged in the parallel condition A power distributor 
for vehicles characterized by starting one edge of said terminal for substrates towards said control circuit substrate, and 
connecting the started edge to said control circuit substrate. 

[Claim 18] In a power distributor for vehicles according to claim 17, said terminal for substrates contains a terminal for 
control for connecting an energization control terminal and a control circuit substrate of each solid-state-switching 
element. While this terminal for control is arranged by turns [ said / output terminal and by turns ], direct continuation 
of one edge of the terminal for control concerned is carried out to an energization control terminal of said solid-state- 
switching element. A power distributor for vehicles characterized by having started the other-end section towards said 
control circuit substrate. 

[Claim 19] In a power distributor for vehicles according to claim 17, said terminal for substrates contains a terminal for 
signals for outputting and inputting a signal from the exterior to said control circuit substrate. While a terminal for 
these signals is arranged in the condition that one edge of this terminal for signals projects in the same direction and the 
other-end section is started towards said circuit board A power distributor for vehicles characterized by being arranged 
in the condition that said output terminal projects in sense of said terminal for signals and opposite hand on both sides 
of said solid-state-switching element. 

[Claim 20] In a power distributor for vehicles according to claim 19, said terminal for substrates contains a terminal for 
control for connecting an energization control terminal and a control circuit substrate of each solid-state-switching 
element. While this terminal for control is arranged by turns [ said / output terminal and by turns ], direct continuation 
of one edge of the terminal for control concerned is carried out to an energization control terminal of said solid-state- 
switching element. A power distributor for vehicles characterized by starting the other-end section towards said control 
circuit substrate, and arranging said control circuit substrate on a location over said solid-state-switching element 
between this terminal for control, and said terminal for signals. 

[Claim 21] A method for manufacturing a power distributor for vehicles according to claim 2 characterized by 
providing the following A punching process which manufactures a negative with which said input terminal and output 
terminal were connected with one by piercing a single metal plate in a predetermined configuration A mold process 
which fabricates a resin mold with an aperture for elements which exposes outside a field portion in which an aperture 
for cutting which exposes a bond portion of the terminals in the negative concerned outside, and said solid-state- 
switching element are mounted in an outside of this negative A cutting process which cuts said bond portion through 
said aperture for cutting An element arrangement process which arranges said solid-state-switching element in said 
aperture for elements 

[Claim 22] A method for manufacturing a power distributor for vehicles according to claim 13 characterized by 
providing the following A punching process which manufactures a negative with which said input terminal and output 
terminal were connected with one by piercing a single metal plate in a predetermined configuration A mold process 
which fabricates a resin mold which has the aperture for fuses which exposes outside an aperture for cutting which 
exposes a bond portion of the terminals in the negative concerned outside, an aperture for elements which exposes 
outside a field portion in which said solid-state-switching element is mounted, and a field portion in which said fuse 
section is prepared in an outside of this negative A cutting process which cuts said bond portion through said aperture 
for cutting An element arrangement process which arranges said solid-state-switching element in said aperture for 
elements, and a fuse section arrangement process of making the fuse section intervening among the edges which cut a 
portion through said aperture for fuses in the middle of said output terminal, and were formed of this cutting 
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[Claim 23] A method for manufacturing a power distributor for vehicles according to claim 14 characterized by 
providing the following A punching process which manufactures a negative with which said input terminal, an output 
terminal, and a terminal for substrates were connected with one by piercing a single metal plate in a predetermined 
configuration A mold process which fabricates a resin mold with an aperture for elements which exposes outside a 
field portion in which an aperture for cutting which exposes a bond portion of the terminals in the negative concerned 
outside, and said solid-state-switching element are mounted in an outside of this negative A cutting process which cuts 
said bond portion through said aperture for cutting An element arrangement process which arranges said solid-state- 
switching element in said aperture for elements 

[Claim 24] In a manufacture method of a power distributor for vehicles according to claim 23 A resin mold with an 
aperture for terminals in which one edge of said terminal for substrates is exposed at said mold process is fabricated, 
and after this mold process, from said aperture for terminals, it turns to a control circuit substrate, and an edge of a 
terminal for substrates is started and is folded. A lifting process, A manufacture method of a power distributor for 
vehicles characterized by performing a substrate connection process linked to an edge of a terminal which arranges a 
control circuit substrate on an outside of said resin mold, and was raised. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram of the power distributor concerning the gestalt of operation of this invention. 
[Drawing 2] said power distributor's conductor — it is the plan showing a portion. 
[Drawing 3] It is said whole power distributor plan. 

[Drawing 4] (a) is said power distributor's cross-section front view, and (b) is the expanded sectional view of an FET 
mounting portion. 

[Drawing 5] The cross-section front view showing the fuse section [ in / in (a) / said power distributor ] and (b) are the 
A- A line cross sections of (a). 

[Drawing 6] It is the perspective diagram which looked at said power distributor from the bottom. 

[Drawing 7] The cross-section front view in which (a) shows said power distributor's covering, and (b) are the bottom 

plan views of this covering. 

[Drawing 8] It is the plan showing the configuration of the negative pierced by the punching process in said power 
distributor's manufacture method. 

[Drawing 9] It is the plan showing what fabricated the resin mold on the outside of said negative. 

[Drawing 10] It is the plan showing what cuts each bond portion of said negative through the aperture formed in said 

resin mold, and raised the tab. 

[Drawing 11] It is the plan showing the example which used said power distributor's drain inlet connection as the input 
terminal and another member. 

[Drawing 12] It is the perspective diagram showing the condition that each FET is mounted in the drain inlet 
connection which showed drawing 1 1 . 

[Drawing 13] It is drawing showing the example of cementation structure with the metal plate with which said drain 
inlet connection and input terminal were formed. 
[Description of Notations] 
101 The 1st input terminal 
10L The 2nd input terminal 

12A-12C, 12H-12J Input terminal for small currents 

12D-12G Input terminal for high currents 

14 FET (Solid-State-Switching Element) 

14s Source terminal (energization terminal) 

14g Gate terminal (energization control terminal) 

16 Fuse Section 

16a Fuse member 

18 Control Circuit Substrate 

20 23 Metal plate 

22 26 Drain inlet connection (element inlet connection) 

28A-28J Junction section 

30 Terminal for Control 

32 Terminal for Signals 

25t, 28t, 30t, 32t Tab 

11, 27, 29, 31, 33 Bond portion 

34 Case Main Part 

35, 36, 42, 48, 49 Aperture for cutting 
38 Aperture for Fuses 
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40 46 Aperture for terminals 
44 Aperture for Elements 
60 Covering 

62 64 Bridgewall (isolation section) 
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oy$mWx-i >y + >?m?b£ffii-&bbi>lz. 15EA 

v&ji^mMznx^zz b ztmb-tzimm'* 
m^m^msi^taLx^hz b mb-t&mmm 

t 4XbV tT*— 

[ w*« 3 ] mmm 2 imommm^'?-? 
h'^-^iza^x. ffiii&tmtexj ■•/*>rm : i L zm 
? <t oizim®fe*:->vviz$im2tiz*^-zffiz.. 

TV^£ t J«agffl;\"*7-T -f X h y b'i- 

5 ] it mm4 Emnmrnm'-**?-? 4 x b y 
im^7] mxmesmnimm'^-v-'jxho 

iiS b b fcfcr. ffii&itiJim^emPnz&jbiiX Ztih 

cr>ftjim-izttm-r& i mtex'( «/*>ym=f-imn% 

w%&ttzimztix^& £ b zimbi-zimm^'?- 
[iS*3B9 3 ^^sie^tomffiffl^-^-x-fXhy 



ffl^v-^-fXhyb'jt.-^. 

[W*J110] |f^8*5tti9IE«<?)»Mffl^ , ?'7- 

uzBtf&titz t ^T-fc & £ b znmb-t&Mmm^v- 

=?4 XbU t*jL-^„ 

[ff 1 1 ] ff 6-10 <7)V^*Hc|fiiicO» 

co§iai^*^#^f*x-f -yi->7m=F<r)mm<%=Fiziin 

fr5lz®.^XKiHZ&W&jmkcr)tpimZ1iiL. to* 

mmzmz&mftxj -y^y^m^mmtm-tmrn 
mmztix^&zb£ft®b^zimm^'7-74Xb 

[ wmm 1 2 ] is^3S 1 1 amcommm^ ^v-? 4 x 

b 'J b'^-^KiiVvC . MiettiTJ^t LT . A*»Piffl 

[ »*Ji 1 3 ] If 1-12 cov vf*i>t;:tE»<o * 
i^-f^h'J b'^-^tciJV^T. filB#Eii7jSi§ 

[ »^JB 1 4 3 1 — 1 3 <ov ^-rixdHcieaiO* 

b. z<mwmsm&bm^tzimzix&ime>mi. 
mmrbtffiizbbuz. ztiwmmi&jw&m 
mx-ffifuzix. mzkJj^msiiijjviFFbm- 
^m±izmn 20.x \ » ■& £ t -t & a-v- 

V^Ik^ktSfSj^7-f^b 'J b'^.- 

[if*ja 1 6 ] tf«^ 1 stesomMffl^v-^^ x 
b y b' A -^^;t3v^T , -y ^y^m^F 

&u r 06§wg£gp j: 7 izmmmm^-^vizmm^tt 

OfinB^*x-f yf-V^^ai/[llS&««^JR»ry-S 
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im&m 1 7 ] m&m 14-1 6e>»-*?uM:£tt?> 
mmmw-TjA h y tx.-?izte^x. Huia§ijffliiii 

[ffi$3 1 8 ] man 1 7 £tto$?f ft"?-- ? •<• x 

vf-V^»^<oa«MflHff fc W«EIKaHRi: 
[MSB 1 9 ] If^TS 1 7 l2»tO*Mffl-'N° , 7-x < X 

<r)«i»**iKeiii»fflKfcn»iffc*f jBi sns t 1 *> 

»8FFfc:]I*8«K3*u flfcS-^Jigg|5*<B5ia®HSPIlI»aHR 

[»*«2 1 ] m&2s!m<rmmmrtv-T : < x b 

t. z\<7>mwL<mm£. mmwLmz&whm-^^ 
tp^m^^mzn^^hmmmmsammmwx 



2 2 1 m&m 1 3ie^*wffl^*7— f * x 

ttx^tf^iz^Ktf^tzm&zmm-r&ntimzx 
nt. zwrnmntomz. ^mmmzn»hm-n±(o 

j yi-y7m?tfmmztiz>m®i$ttZ9\-mzmiiiii# 
&m?mmt wast *.-x&i)mtt>tizm®®ttt z 

frni-z^-WTMt. miwmmmzmtximer? 

u z<r>mmz£^m&%ixt:%kwm±<7)mzt2.-x 
gdtiYiEZithh j.-xtmmi.mb *%tsz\t zmn 
t-thMmm^v— r < x h y fjL-^c^jt**. 

[fjfjfc« 2 3 ] gft*JB 1 4fElcO*Mffl^"7-^ -f X 

-rsjT^gt^x^f:. zomummiz. %wmmzt5 
vzi^ffl±(D^%&Mtt£ftmzmiii2it&wmmm 
mmi&mftxj v^yrmTtfnmztihm.tmtt 

ti**«2 4 ] |f^2 3te«<0*Wffl^ , 7'-7 f -f X 
h 'J b' a. - ^^gJfe^iSKfel, . buIB^-zI' HIST' 

tzjpurcmmz-tmomzLxnt. m§zmm*-ii> 

[000 1 ] 

y < i;/ ^ ij -^^agd^ -fe ^ ^ - ? 9 x ?m - y K 

[0002] 

-x^>yi^-x>f -yf-^a^^/vfrn^^ffi^-^tc 
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[0003] $ ^ICifi^li, ^ItSKHUffAMft 
xTFETf^i^-f y^y^ag^A^^kiti 

HWfcw»«>A>#i"cv^. mmmmw-i 0-126 9 6 

[0004] 

BT{±. *S«£X-f >yf-y^*^-<7)®At=J:oTfi!*0 
8£S:^A-rs^y>c7)A^SirF^#«Ti--y Nfc:*** 

[0005] *mm. zcDXo %9mzm*. t$m* 

gemtrff 3 £ k -S*ffifflyN°v-r ah'J b*.x- 

itf * ; t hum 1 a t *■ a mt -t & . 

[0 0 0 6] 

-y h izrnrn^ 3 iz#>toimmtv7 

A^^k, frlB#«^i--y ht^^^ttS^IScoai 
a*?*:. MeA;^^k#ai^^k<0|g£:rt1£$*i. 
SMRWWfcM >y^y;T*?kiHii;il>kkU^ 
fiaA^lSg^St/ai^^^JR«T'«fi)4Sii. fro. 
-?-co#JS«cr)«if ^r6j fc «3c^--S |5)-Tffi±CcfjfeA^ 

[0 0 0 7] ZcomftUzti^X . A^JSHHzA^Sft*: 

7htife§tis. LA>t, itrieA^^Ta.i^ai^^ 

<±&«8iTf?§ji££*u -e«P^|6ikiS^-r-SH 

[0008] -I-IT. risi-TH^cig^j^^-cv^j 
T'teSK. A^^£ttaj;frS^#--gBlraie rR— r 



[00093 *w5rcii. $ mix^m^M/m 

kASnrtgT'*.*), ^^ct^^fflflg^-^KtCctoT-^ 
^^£ISifJ$-£l>£fclc.i:->T, #A^^5.^tB^) 
[00 10]-5-LT. IWV-f-f^N'Jta-^ 

a*«? avaj*^**-*^^-* fcjswEt «j^r 

tffi«#ttX'f •y^y^ST**0l^$ix6Si$gfr»-£ 

^•$-OTr-rs«jaFfisk. waw^jfliBrteiflE^aw* 
Wot. mmizwm-t&zbtfx°%&. 

[0011] mW-^iXhO b*jL-^T(i. a?i£ 

wzgm$ti&*j<-zffit, zwt-bimmm* 

-)V Y b J: QmB¥*Ncx4 y f-f^JlFFfcJKIM-i 
[0012] 19EAfc*Ftt#— Ct J:vvi*. 
[0013] #AA*F*<iai ttoZ izmfc-fh 

[0014]-^ ftfimWZ^iX i> . -?-£0^{ti^4S 
T * J H t lH * tc^ffl-r S ttffiTffi?!! $^?ti<0kfS£ 
k fc J: 0 . £<i^>a}*iffF^)E«l08S«*-«UT 
ff3£k**nrSgfc^:S. 

[0015]$ ^A*s&?atxai*«m*iaiti&i 

<?)Aai^^re-r-5^Tt0gfgi«#^^-r7-x -f X V V b' 

^.-^«7)i5itfflj*^ffd£k*^rtgtc^o. 

[0016] ttc. H?IB<7)J: 5 {c^S-tii^^^ISI tf6l^ 
Jg^Ml^*|6jk¥^t@tX. A>o. miaA^ig^k* 
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m'tmsimTmtimtzmwi 2 tix v m& t -rtuf . 

•y^yym^x^Ttmtim't^mz^ 
mzft&mt& <r t h , 
[ 0 0 1 7 1 $ 4,tc. mim?imm±tzte&!\mftx 

izx r>mmi±2t>i,zmmfczti&. 

[0018] mim^mmma. mzxjim-tmsm 

mx-im^ifx-mmm^m^mizmmrt x o cl 

4 A*»T**-*>AMKfc: J: *)-ft\,zWmh Zktz 

c 0 0 1 9 ] a*, mi&ftjim-*. mus&mfrx 
tztbn 'm-it-t * i k tf^miz* h . £ 

U *<&+«*te«flB4HNi 
[0020] iJEttt^JWOJEftttt. -r^Tffi-- C&< 

«arantfj»pj: 0 i>>mco>i<mmiiiJim-k zmz. 

ZXolzLXhX^. Z mitkWSffiiliiJjm- 

•7-^4* h 'J b'o.-?:£f*7&*!g*fL$il&. 
[0021] x h »J t' A -^ 

co t A -Xg?<7)}§Br(c i r , *toTtgffl)co©8 : fr fc* £ 

izt^—xm^ffiz-tz'* 1 ?-?**. h u t'^-^tcov^ 



xmjs*t-3«»t-/uFtj«»L"r*j*. -t^>a. ; 
cot ^-xffligsrat-r mu&xm-<m&utt**m 
u z<o®mz£*)m&ztiti!t&®m±cr>mz\ij.-x 

BZft&Z k n 0 Xmz X 1 XffimzMikt 6 Z k 
[0022] *m%£.frti>hrt*7-T 4 X Y 'J t'jL-^ 

Tit. #^^^.-f ■yi-yi/m^xA v^yym^ 

c\<7)tS,&l,zt5^X . ©IfflKUSS^^t . ^<03iijffli[5]8& 

fflwm&mmmfi'MmmiizmwiZix&m 
[0023]$ <?>{c, Hoie^ffls^srfjffiA^ffi^a 

X/tHijm^ kkh ^fflli^E H iz X D jsm^r«jfe- 

X 0 . #ffi^^c^Kg|5iSBl«S^^«!5r < ft ? Z\ k tfT 

[ 0 0 2 4 ] * LT . ;wf7-f Uh'J t'o.-^ 
#-co#»|Rt:W^^fT*»fe< i i: tc J; 91912 

Aiim?. tmjm'. m/wmm-tf-wiz^tf'* 
tzmm.z3m*z>fi*>&&JMk . znwMwmx.. 
mwMmizmfi,wFm±cn-o^wm^nmzmiii^ 
^^mummm/mi^m^xA v+yrm^tfrnsn* 
nzmm®ttZftmzmtii$it&mTmmz h^m^ 
-tuvimmrt^t-fu^JMk. mzwmm&zmt 

mzmn*mi*x4 -y i-yymTtmSi-t&mTmisa: 
mkz&tsjmiz±r>x. f&&%imx-SBfrt&zktii< 

X'£Z>. 

[0025] ;W7-fUbU b*jj.-^(C±3^T. 

izmmm^-juvizmmzti&w-zffiz-. zo* 

^-kmRmm^-frF klz£ K>mi*mftx-< -v+y 
iZtixtf . ^'V— r ^hij b*.*-?:£#c9fltii£ i 0 

[ o o 2 6 ] $ ^tc. Boie$ijfai[His&s«a*. loiEATjsg 

5S^Sr-*|t0^ff9je-WtcOlSm=5rlf^T% 
«ffl^f i: S(Iffll|HlSS««i: co^^ff r> Z k tfX'Z h . 
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-ttfr*)mt LTMb . miiWm^-fr F«»MK=Mffl9 

So 

[0027] fHB»Rffl^Ffc LT(±. #^«sX-f -y 
[0 0 28] Ccod^. WEll!l»ffl«HFfc:ov»Ttt. 1 

zztizx*). zt\^<m>mmv^z&x$!FPkki>iz 

ay;*? h&W T*r YX&t&bWMth i t^T# 
[0029] — 3k B5iem^ffl3&?(CO^T(±. CKDfl 

[0030]^. frlB|iJffllffl^Fi:fi#ffl^cO^ 

**tr«£(csvvc, friejfjfflifflsigT^HJrffiai^^Tfc 

^StcE^iJ 2 fih b b h iz , ^M$iJffllfflSg^<?5-*c7)Jfg 

Mff@»xfi&B-ti J: a (c-ttur. mmmmm^b 
zimofflmmffimiizayj*? b&w TVbxim 

-tZZbWTZZ. 
[00 3 1] 

mt,zm^xmiJii-&. 

[oo32] t-r, zcvmmn&Bizfrfr&^v-Tj 

[0033] ^W^-faMit'A-^i SlliO 

A^sg^io iaifm2^A*^FioLt. m 



mX'i±l HI) OtB^S^l 2A. 12B, 12C, 1 
2D, 12E. 12F. 12G, 12H, 121, 12 

1 ' , 12Jfc,M (HW-CI4 1 Offl) CD^mftAJ 

v*h>rm=f- (mrnxw^-uosFETiA. ia 

T\ mz TFETj tm-i. ) fc. f|IJffl»g«18 
[0034] 1?iei^A^*? 101. 1 0 Lii. ^fflO 

v+ziYLxmimmmmzmmzix. s&2 
<r>x-n^tt i o umfsnyyyxj vtt-ftLxmz 
mwrnMiztrnztiz . 

[003 5] Mfitii^«^l 2A~1 2 Jc7)d*>. ffi^) 
«fl2A-12 HJiwfie-f /--/yay^ -y^-<D** 

—9 =yX 9 jl- < y }-^i73 y h , H 7a- -y h 

izzti&xmifciiti, m*)<7>&iim L i2 1 , 1 

2 I ' . 1 2 J{iHUf5^^rX^ >y^)£fef£l;: 
5r§(tS^^«^-.y yTJ---y hlZ 

imztix^z. 

[0036]^a}Mf 12A, 12B, 12C, 12 
D, 12E, 12F, 12G, 12H, 121, 12 

i - , 1 2 &*mm&i&mr& 
t i-xgp 1 6 awt *>*rc ^& . 

[0037] #FET14£9V-XSrP (il^TF) 

ti. -e^-riimtBaj^^f i 2a, 12B. 12c, 1 

2D, 12E, 12F, 12G, 1 2H, 121, 12 
JlZfflg&tlX&r). m^arpl 2 HCj£MSft.£FE 

ti 4<oy-xas^si5i^3ai^JS ; Fi 2 1 - izhim 
ztix^z. mftijm=Fi 2i, i2i' t 
{±«a^ f e t 1 4 wmrnz tix v ^ . 

[0038] ,Tix£>FET14<7)0*>. SiJlBai^^l 
2A-1 2H^«^?ilTU&FET14cOHW-f >i& 
? (it»f) tt. ^Ttuiam 1 OAASf 1 o nets 
aSivrn*. ;fifc*fL, flWBffi*JB?l 2 1,12 

I', 12Jtzmffi£tl&FETl4(VVU'(yW? 
li. ^:Tmiia«2tfOA^^l 0 I 

^t. at i ^a^^ i o i izAJiztitzwmmji 

{±. #FET14^iltT#ai^4^1 2A—1 2H(C 
o=3r*^«^i^.y h^^iB$iT.a-^, ^20A^4S 
TlOLI,ZAjl21\tzm$mMt. &FET14£iat 
T#aj*5g^ 12 1. 12 1' 1 2 J£o&#&«:-?:2- 
-•y Mc^-ffi$n-i)J:o^->r^&. 
[00 3 9] #FET14coy-hSSB 1 (am£J8PS& 

^f) a. -r^T©ifflii5]s««i 8?>®m®mz&&zti 

iD$ix&«ilSmSi: . #FET1 4^V-^mSi:A*A 
Ji$ti&ioiz%-?x^&. z.<ryvmwm±* ^SP*^ 
AA^it-IS^fi-f- (x-f •y-Hi-^f ) 

FET^coassifflisrffafcttt^ mamMflffj; 
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&F E T 1 4 <T> V -XUE t (Wmimfrty SISF E T 1 
4£tfiE*i.&mSiE£l3ia5U -c^ttar^'^MiSrtS^s 
f^CFET 1 4 £*7fcLT0B&c7>K^Bl;;giijfi 

[0040] — #b.x-XgU 6(2. 4FET14 

J&Sfc.Tfc'J. «fcFET14*^LTfi*flTOfc=Sr 
^Tt, *«TaiB!l<0hA-X»i6*«»Brf*ii:fc: 
£ 0 . 3K8&<8K*iMtt£ £ k aWikS ft£> i 3 fc&o 

[004 1] fc*fU i<Ot 6tttt«(cjSC. 

[0042]*K, 8flieES[al8S5rSI^-ri.^°V-T r -f 

[0043] cico^v-t -f x mj b*jL— ^-cii, mia 

[0044] H*WJ;3^, IS 1 ^A^JS&T 1 1 0 I 3XS 
m2VAfi%FF10Ut. Ztl?tl&mWi.2 0, 2 30 

WP1 0 1 . 1 0L(±. «OPflMW)fcAfc:. iufE#&B 
«2 0. 23cr>i®&£Ztl?tl2ffifi r )lZ-tZ>ZklZ£ 

vmtfizti. mnzmufo (H2t«±t*i6i) cs» 

[0045] &WM2 0(4. MIBS l <nx)im-tpe>9k 
m (@2Tid*W) (c$£tf&*8i!gi52 It. Z<v*m& 

2 1 costaf§*-^> ^is«+>^gp 2 i tascf s*i6ii;s^a 

K U ^MSI5 2 2 fc £-f* (C* LT V . 
[0 04 6] &R«2 3(i. B?IBm2^A^S^l OL 
*^H?te^««2 0c94»*HSB2 ltftfMM (02Tti± 

«) zm-?x%m*m®2 1 k^Mfcsiz/iJiti+ita 

2 4 i: . ,1 cOlfl 1 +18$ 2 4 cDSPb*^ BuE K H ^« 
tta*2 2«#MI (02T-«i*ffl!l) £ii-?T SfgK W s 

mwffl2 2t¥'nizmxsz>m2*m®25t, zcom2 

£— MzmL. zwis-l ymtm2 6tmsZVi"( y 

mi&2 2)itf^m.K\'4vmm2 2<r>mji\ft m 
a, 

[0047]^Jgfl 2A-1 2 JUL BUISWA7J 

^fl 0 1 . 1 0 Lfc fc Uc^-^ltM^TilSfu £ 
ii^<OA^JSff?l 0 I , 1 0 LfcHtfa^fcS&tJLT^ 
UiAigiF-l 2 A— 1 2 J<93*>. Mt^frfaMfl-fflSO 



tB^STFl 2A-1 2C3U/ffi7JJ£Tl 2H~1 2J(i 

1 2 D~ 1 2 G{i1ir^h«8Efflaj73SS^ J; 0 *>«gj£<0 

Jim- 12D-12 G£Oiai^HiIJt/jN«?j!Efflai^^ 1 2 
A— 1 2D&tf 1 2H— 1 2 Ja>*BE?i]$ilT^!>. 
[0048] ^ttJ^^l 2A, 12B, 12C. 12 
D, 12E, 12F. 12G. 12H, 121, 12J 

<M*m±* w8EKwysa«»2 2. 2 6fcBs&-ri>{i 

M^-CffitXS^g?2 8A. 28B. 2 8C, 28D, 
28E, 28F, 28G, 28H, 281. 28Jfc£ 

*>3(cft-?T ( h'W >fflim22, 26tci£^<tt¥ 

tH7Jiff? 1 2 I ' ii, E^aSr?- 1 2 I ^cf^SB 2 8 I *> 
bM&LX^h. -TZbib. M&tlWf-l 2 1,12 

1 ' <i4'lttnP2 8 I *#WLTi»4. 

[0049] fil-p-C. Mieai^Sg^l 2A- 1 2 JC0f* 
(-T^*>tfiffigS2 8A-2 8 J«f£ffi) li s ^ixfe 
2A~1 2HcDftJgMt-yiKfcOkA£3:t 
>/^-Tfii^J$iXTV^S. -?-LT. laffi4'^28A— 2 
8JC03*>. 4>^gB2 8A-2 8H<0*ffi^B5»-r6{a 

sicmieh'i^f ^»M^2 2^ng$n. *esu2 8 
1 . 2 8 j <7)wmzmmi-&{m£mt ku-t 

2 6*1£S$ilTV^ < , Am^Lfflai^iigT 1 2 D 

~i 2G^w^rr6it'*tce$nTv^7ty>. 

2 8 d~ 2 8 GwumK mtmizmztiwmmi 

317)^1 2A-1 2 C, 1 2H— 1 2 JWMU28 
A-28C, 2 8H~2 8 JcojSiSJ: Oi>M< : 5r^TV^ 

[0050] #+*ttHB2 8A~2 8 Jtl^-T 

*«s»**itv^. -t**>-h. mmfmr-3 o. 

28A. »]»fflJS^3 0. 4»«BIS152 8B. $ljffilffl^?3 

[005 1 ] #ai7)^l 2A-1 2 J£*5\-vC<i. * 
2 8 A- 2 8 J k Z tl X K) t fflfflr«0«TF*«cgB 

1 6#ffi!£;**ro^„ 

[0052] 05(a) ( b ) fcjjrf J; 3 

« 1 6 a<7)*®a5Ji/jM|§T'*^±tCOcO(6]# "CBSU^K 
tcftff A,ilTt5 0 . $ £ (C^^^gp 16b 

6 b*«H0ie^Br(: £ Om$^Jgg?(c-fn-en«ta-& 

k') <D^mz ttX^Z. Zcr>t z.-xmt\ 

6 a <7)immtii±5£<7) ka*)X'$>h. 
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[00 53]#FET14(7)Jjgf(7)3*), FW^flfr 

f i4s m/y- ht&? 1 4 g<±8ine^- -y ~r*m-t>m 

tr6j#tC5§aiLTV^. *LT. fute*83S2 8A~2 

8 j comiiRx/* co f -y -f-^h^x >mmm 2 

2. 2 6±lC#FET14#lB?IJ$tU Clil^FETl 
4c7)Hlx^y^**tuieHU>f^«igggi52 2. 2 6(CS 
««U-ra«e®Tai^HW>'«^a52 2, 2 6±lCF 
ET14A<}§&^ (tfiRlSMttlT) ICfcoTHHSfx 
S&fctlC. #FET14(?)y-XSg^l4s^«-^ 

p?2 8a~2 8 j vmmz. y- vw? 1 4 sif^mm 

[0054] m$i*m®2 8 a~2 8 j coim^^m 
m*ttt$.LTto*). z\tiL>coj&&w±.fazizifi*)mzz 
ti&z\tiz&*), ?72 8ttfm&2tix^&. mm 
ic, mmmm : T3ocDmmzi>j[\.i$tf&f$,zti, zti 
■t) { ±.foziztfimz\2tihztiz£<o. ?73oti)*m 

[0055] mz&mm.2 30312*8*352 5iz 
i&vuj 22 1 ^ft&mvhmm&mx 2 5 
b wBi&$ tiz a 0 . z cowx 25b n^mzmmom 
^mv%ir3 2i)mimznx^t>. &m^mffi?32\z. 
'mconmm* u firfeni^f >mm&2 
fttv-ftttfoizm-mizmmix&ttuz, m^x 

*«?10I, 1 OL&t/ttJ^J^l 2A~1 2 JtR 

m^m%FF3 2<7)imi>!\\.&t s*u zejfo&tftmz 

izffi 0 ^ SiXT 9 f 3 2 t #Jgj£SixT V ^ . 
[0 0 5 6] Miam2(fi^a52 5^jD^T*>. M 

iafi-^fflJ&i 1 3 2i:PSfr&gB^,n\gs*im$ix. c: 

£*>*:/2 5tRlfl»ato*:r28t, 30 1, 3 
2 1 a***Tfta*>M»0R»K 1 8 \ZW&£ HX V > 

[0057] ®$mnw&\ 8«±. H4 ic^-r J: o lc. 
b9S#5TF*M SixT V t *HWT4ttM ( 0T' 
{in&*¥&#S0 T\ friaFET14<7)-r<-±*^fi[S 
lcffiI5$ftT^.&, *LT, 8(c|& 
it^^0BS<7)MiafLtcfn5#^^'28t, 30 t. 3 
2t, 2 5ttfftmZtit:VzBX'mz-ti¥-mtfifZti& 
■IfclciO. -ft£?yfc$!JfajII]g&^l 8fc#$Mlft 
fc3B6$*L6fcfct,t:. ©JfflllsIS&fflgl 8t,zm?t-&3.ti 
JWW»D«Mc#aj*«HF 1 2 A- 1 2 J . #®ffllfflS^ 
3 0 . #ft^-fflffi^ 3 2 . RXf^nAJlffi? 1 0 LA* 

1 8{i, SdfflifflJS^-3 o tmtm^mv&T 3 2t<r>mx- 
mm f e t 1 4 * gi<-{agKffi$*i.-c 10 s . 
[ 0 0 5 8 ] ycfc. B5ie#5S^5— 

Klcowcl&HI!-f6. 



[0059] c^XHHB%— iWKii. ^v—fix h y t* 
^-^O^-X*«s3 4^«|fiKUT*J0. f*S£tf)#A- 
6 0fcfct>lC. Hi)IB#FET14Rt/$rJlSIIIB&S«18 

[0060] ^r-X2|E*3 4?)i§j9rlCl±,. Ztltmtt 
ftlc»Mt-§«&Ojga>m£SftTV^„ ftflsWKIi. 
£•#71^1 2 A~-l 2 JO#®r^#5r±TMfflyic&iiS 

$-^s^«<ot A -m«3 8^ #h*i^f >mm 
22, 2 6*%ti?tL±-mMizmitimthm : ?mm4 
4mmm^i\.x\^. zlx. mit*.-xmm38 

fllC#t 1 6 A«ia?lJ^fXS t fclC, *-?fflS4 

4l*rt'#FET14e9FW >mim22, 2 6^H 
^*«ff*>ixTV^ (^-coft!l^lcov>Tli«j^r 

•&o ) c 

[006 1 ] ^-;M*#3 4cD— TjCOfflMlCUu 3^.^ 
^^N^^'y^gpS 0 . 5 2**— ttlcT&ftStlTfc *) % K 

^(si^fiijffiicii^^^ 9f^=j>-ym5 4t>m$.ztvx 

Zil^a^^J\^i^y^M5 0, 52, 54 

i±. ^izfHi]^xma^-^y~^^Lx\^. z 

LX, IfiiBn*? 9^^y^5 OrtlCaalBMATJig 

?ioi, io Lfimwzmrtjfotzvmi-himx'mtii 

L. 3^^^N«>>''>-^gB5 2MlC^ai^^l 2A- 

1 2 j tfm-mzM.jnw$T3zai nwvv 
?&5 4ft iz^mmsm- 3 2 *«-?ijicm^«t^ 
tH-rsiaic, i—x*&3 4cDfsmtffthtix^z>. 

■ttcfr-h . ir-^.** 3 4 coMBKc^aj-t ^ #5S^ 1 0 
I, 10L, 12A-12J, 3215. ^-*#fls34 

t -ftizBf& 2 titz 3 * 9 ^ cr>wm-*m& LX ^ h . 

[006 2] Hffien^-^^^^^V^SOli. 0B&<7) 
miSA^Jffl "7 -f -W *^^JSD*lc|gtt *>n^ 3 ^ ^ 9 

^ >-*y^SP 5 0 rt^ATJ^ 10 1, 10 LAiitnem 
^A7Jffl"7 4 +^v-*X ^Ji tT«««i!itcm^Wlc« 
^nSi^lc^r^TV^. 

[0063] IBJ8IIC. rJ*^^^'^^ 2li. S 
B&cvWMttmS V4*t>\— *XcoJi§*lc|£tt 3 * 

^^N-7^'y^5 2(*|0#ai7JJg^l 2A-1 2J# 

•v Y\iZ*K?1\n&Sfi\iZffl&&1xh i dlc^roToS. 
[0064] 3^i?^>'Nr>^> 2 ?'gp5 4li > 0% 

com-^mv-f ^\-*xcommzmiL>ii.fi:zi*? 9 1 

W>y%l 5 4 rtOfi^ffl^F 3 2 <0-a5#J*f£fi#£ 

h) icseisnstttic. mo(rm^mm^3 2<r>- 

[0065] B?te^-X2pi:f!|s3 4<0Kffi <FET145r 
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t't>mm2tiX^&Wt%tfW<?>m ; 04T'«rnS) 

TMSS 5 6 *»BR3*iT U4 . 
[0 0 6 6] Z<?>M(m&tf5 6i±. mz-i$T>V$.-VJ± 

So i^aa!aw5 6*9H«(citffi-f*is (H4 (a) 
(b) Turns > ttts itriBFET^^ieM^fcT 

ftttfa (04 ( a ) ( b ) TI±«T**rtl> fc@V4 

6ft a^-rS^«t07 -f y*A-34 f jWBj£3*U 
CliX&O^-r V*A'-3 4 f (ci;-oT«-7-f >56 f(0 

[0067] — Tfl§H^SW5 6<7)(*lME (04T 
I4JJI) I=I4 X ttiEFET14«0iM#rtfcWfr2ri*r 

4^*^FETK036nH(cEV4JS4 3#WlS3*u 
CLC0SS4 3 F*lt3»frlB^gP 5 6 h#fyfe^-X:*;f*:3 4 CO 
*T-fflj84 4rtteT*3&»i9»AS*L*fci:*>t:, 

**^U h 5 8 (04 (b) ) 

*-frLxm*nzmmztix^h. u->x* 5 6 

Y)s4>fflm22, 2 6±Cc3^3ftfc*FET14 
OV-AHTl 4 s&W-MB?l 4g^ni'|l) 

1 2 a~ 1 2 j &tfffl»jfl*F 3 o fc aroma 
[0068] me#a- 6 o fi. -eojg&gsA<roie^- 

x^3 4co*MM (04Ti4±B5> £g*«>]mfc £ 

fx. -?-co^^«T-frieF e t i ARx/mmntmR 1 

-6 0(OMfflfflc0jSmtC(4. HUlEtA-Xg81 6 coffin 
lcffl*^TSV4-m*gfH>J 9116 2^ PSWft^JO 
S6 2 coracOSS^ b A-XglJ 1 6c0fflj@± mcfcttQ 

&mti:W)m6 4twm&Li5tix^2>. 04 k 

9 iztst- 6 0*^r-X#flc3 4 fc»*S*Ufctt 

mx\ 05(a) tc^-r J: 3 fcBina4Stt«j 0 a 6 2 

ti-Xa5l6S:-?-co^Mffl«SISI*^fiKgL. |s)0 
( b ) (c^-T J: 3 Ic^fttfJ 0 S 6 4 t ^-Xgff 1 
6i±?:IjtfSi^C, Mtt«J0M6 2, 64<0&S 

2. 64iZ^X. #ba-X»16«r«Sflt:lilir* 

[00 6 9] ULt*tJtvtV-x^Xh'Jt' A -^CO« 
*(c J: *ttf , ifccoJ: -5 3rSHfoW$fc*i* . 
[0 0 7 0] -AJJi?10I, 1 0L, #73^1 2 

A-12J, mwmm- 3 0 . mtm^mm- 3 2 a** 



m-¥m±. <00jTt4*¥Sn±) IclWSiiTV^fc 

[007 1] ■ USE**?.!. -r^TUfBt-^HtcJ: 

m*-;**ftc3 4£»JiELT*.9s «S(4§i546TS 
STftft. ^-X3j=fls3 4<?)^ffi!^|^#^B^) 

«a.*S5fflS«TV^(0'C, #Aa«Ff 1 0 I, 10L 
^maflHPl 2A~1 2 J. fl^ffl*?3 2^cOV-f-^ 

^-*x<7)g$g t MHKcfr 3 i t ifi?* 4 . 

[0072] ■ xjim^t lx, mmmz-t 7— -vis 

a yx4 vf-Sr^-LTffiR**L4fl!Sli?5A*atfF 1 0 I 

4SI2<OA7J^l 0Lfc£{#f£LTU4<0T\ 4^ 
■yxnVX-f * J: 9f&«fcff 

^StfjL= 7 h (7yr^---y M ' v vOEmi:$: J !- 
WA7JS8^ 1 0 1 , 10 L^ffiSBWM-iffiaKcSWL 
X\ MA^J^l 0 1,1 OL^cTDV-f-VVN— *xo& 
«HF1 2A~1 2 J^#ffl«ff3 2fcoVvCfcH*T 
[ 0 0 7 3 ] S MZ. ffi&JlWT-l 0 1,10 LSV 

ai7jas^i 2a~i 2F^RfcK*rsfc:5gaj-r&«JBT« 

-Wt=K L , i tL t ^*fffll Wft S (Cfi^fflffl^F 3 2 £S§ 

2>&xcommmF&'*7-T<x b u t: 4 -^Hti 

^J*-fftl<0^-a ( 0 2 & V0 3 T<4±T7j I^ICO^ ) ft /h 
$<jfPx4wt* < -C§4. 

[0074] -AAttflOI., 10L|C*n«loar 
WFW >«^S52 2. 2 6 i&=&ai^aS^ 1 2A—1 
2 JcO+^gP2 8A~2 8 J(cR&3-tf\ i^PWV 

mmm22, 26fc*FETi4<oKM y^F5r*a 

ftKU #FET14«oy-XlffF*#«Wlt»2 8A— 
2 8 J (C«^-T4 J; 3 (C LT US OT% fffEj»M«it^ 
lt»Lfc*4. #FET1 4 5rA^)^tai7jag^i:C0 

iatcflwifc:^i£S-e-eifc*«'T , S4. #feti 

4*%rb'VAvmm22, 2 6±lCMeegLTV>4 

4. #tc. 00l|coMV-7 f 'fXhUb' J L-^T(i, i?ia 
HM VS^S52 2i:A^^l 0 I % KU>fy««a5 
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2 6 fc Kh^rf 1 0 L fc i>K Ztl^tiM-n&m&frb 

[0 0 7 5] • ffi^SSHfl 2A-1 2 JOSgaafflfcOtf 
«y ^£ F ET 1 4 COffi^f >y f- J: •) Mn£ < LT^ 
X\ Ztt^ftjliffiTl 2A-1 2 Jfc«tt3*t4:i*? 
**Vhfflfli3*l4 . Mie5?aiffii: FET14^ 

«S*»aj*«^)+«» 28A-28J (tiffiR^ltUfi 

(>r-^#:3 4 ) frt>ftj}ffi=Fimi?X L£ 5 £ fc* { 
5BH=K*9i4. 3£>fc. (H£<^C«aUflaj*«HF 1 2 
D~l 2 G<GpjWMM«Jflffl*Wf 1 2A~1 2 
C, 1 2H- 1 2 JtBU fflf#<04>»SB2 8D— 28 
GtfO^KA < f*#tf0^a52 8A~2 8C, 28H-28 

[0076] • >frie#ai*ss-?i 2a~i 2 j^m^u 
4Hz&nmmLmiz®w?& t ^-xgp 1 6 *»ftr v> 

TS * . F E T 1 4 KiiTOMttlM&fre-'rt 
«^t*ott. 3MFET 1 4 3WB»UTfWPPa** 
4 1 fc # fc; d fl@S(cii*« *HutC* 4 fc ^ 3 
&&*x4. 

[0077] -#*SHF*»6Rt|fllSfc:^y28t. 30 
t, 32t, 2 5tSr^'5iei-f-ik{c:J;'9, ZhtbX 

t&memmx-^ttgmvfflwmtmwLi sizmmt 

5ifc#T'£S,, 

[0 0 78] •M»ffl«*P3 0*#+«ffl2 8A~2 8 

Wrf-t-a-yW htcUJTV hxm?&t%mX'* hWz 

tat* feti 4 <Dmmi>zh#>x ®mz.ftozttfX' 
§4. 

[0 0 7 9] ■M«jg^3 0fcfi^fflJIFf-3 2fc*)IBI 

t*f e t 1 4 k K'ilLWtzfflwmsmm 1 8 s-u lt 

[0 0 80] ££>(c s ^y-fahUh'a-^ 

[0081 ] 1 ) n*>mzxn 

Z t tci *) „ mKA^jS&f - 10 1, lOL*-frtr&JK& 
20, 23fc. 2A-1 2 JaiX^£0+J»» 

28A~28Jfc, fBlfiPfflSg^Ofc. 11^^32 

-f 4 . Z<7)WMXH. 2 0,23 H±£o& 



i|@<90&#*a5#2 7 fc , ±W&2 0 fc ffi^«HF 1 2 At 
^Biat^Hl*«H t H±S:->Sr<'/jN«W)o«r¥aW'l 1 
fc s #tt:*>aiFf 1 2 A~ 1 2 J <05fe^O4^*ftegfr»- 
fc 2 8 A- 2 8 J fc <9ia£r>$: <'/jM|i?)o$: 

# 1 3 1 . #««2 o fc i *cosijt9ffl^3 o twos. 

tfHttJM^S 0 fc CltitcKSN-S eofaSroS: 

<vjMigoo^ £'$#2 9 fc s &fng2 3 fc i *<nmnm 

SSf 3 2 fc <7)ia&tf fl^fflSfFP 3 2 |S]± £^>& <'/jMg<7) 
o^'gfrft 3 1 fc s &JMR2 3 fc ffi^^T 1 2 J<7)*WL 
nB2 8 J fc *0*<VMH*>0$rS'»fl>3 3 fc 

4. «8P28A-28J. •J«ffl«Hf3 0, ffi 

^ffl«f3 2. a^S«2 3(0®2+^2 5Wi, 
mfie^y28t, 3 0 t, 32 t, 2 5 t (cfflSt^/R 

[0083] 2) ^-/Uh'Ig 

Ffcjs»-r4. znmm^-frviziz. m9iz^-txo 

lZ.mM&-o%&®tt27, 11, 29, 31. 33£ 
Ztl?H.±Tlzmiti2it&®mm%i3 5, 3 6, 42, 
48, 49t. YVAVWimil, 2 6Sr±T(CStf} 
§-*4*i i ffl^44fc. Hiria^r28t, 3 0tlCfflS 
t-*m**±T«=ltaj5-**ilHPffl«4 0 fc . mt9~7 
2 5 t, 3 2tCffiS-rsmgP^±TtcSaj§-ti:S«f 

^4 6 fc , twE^rawn 3 ^±T^sas$^6b 

A-Xffl® 3 8 fc Sr^UTfc< . 
[0 084] 3)fflg\XW 

msiWHmM3 5, 3 6, 4 2, 4 8, 4 9^MtXm 
ieo^#'3P^2 7, 1 1. 2 9, 31, 33£mtiX7° 

vx^zx^mmth. z(7)tymT.nxn. mmn 
t^-xmmjMiz-sttL&wmim. -ttcfr-h. ta 

-Xmm 3 8$rMLT O*o^r^g|5^ 1 3 ^Uffi t Hi* 

[0085] tt:. Ztl(>C7)m.3 5 . 36, 42, 4 
8, 4 9, 3 8 5rH*«Oi:o^aWilt^iR$^:S i 

fi : -5c:fc*iT'#4 0 

[ 0 0 8 6 ] 4 ) m-?iE^XS 

mm?mm4 4 rt-r-# feth coi^srfi 1 o , -r^r 

i?*,, «-FET14S0S®<7)H^-f>'S^S:HW^ >m 
WM2 2, 2 6 fcffil* ^-tt^DMST-. ^ffl#{^«0^g 
KioTSlSFW >mM&22, 2 6_hfc:FET14 
5-Bl^-Sfcfc fcC. #FET14W-Xfifl4s 
SrWJC-f ^» 2 8 A~2 8 J <0f^!SC *f- 

\4^nm-hm^m^f3Q<rmmz. -en-en* 

[0 087] 5) SfOe^LXS 

«?ffitS4 o rtT^i* 2 8 a- 2 s j mfwmwt 

30(?)Jf{B£1lf*)mZ-?ZtlZ±>)?7'28t. 30t 
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fl»3 2^g5Sriff'5Sw-rw biz X *) 972 5 t , 
3 2 t & . 

[0088] 6) »«ijg«u:§ 

FET14<9E±:frK$WEfta«U8S:iaU -eco®! 
W\s\8$msL 1 8 fcgHt f»ilitSI?U:# 9 7 2 8 1 . 3 
Ot, 25 t, 3 2t$rtfilLT^Ba#WcJ:0S^ 
-fS. CfL^cfcO. ^^t$fJfflHUif§^18cO*(JffllIII 

[ 0 0 8 9 ] 7 ) t jL-Xg&lElfcHi 
HijfSb 3 8 £ il 1 T 0=5:^*^ 1 3 £^Br L 

( b ) iz5fk-fX 3 tc t .x-XgW 1 6copjffiSB 1 6 b £ 
mSMJWfc J: 9#«3ftfc^fc*fteh#»m: J: 0 

[0 0 9 0] *<7)f£, ^r-X3|s#:3 4^^yN'-6 0$:^ 
^•TSClttCiO, B5ieFET14SWJP[5Ili8S«l 
8£#>K-60T?I3£i:#T-'£6i:i:U;:. ISfHOO 
S62. 6 4JCj:->T#tA-^W16*flMfc:l»rc- 

m<mi*BMzmmLx®&'?i z t z m±xz & . 
t o o 9 1 ] sr&, *mi<?>mimmii&Ltcr>i><Dizm 

s. 

[0092] • *muz&^x. im-t&im&z-j », 

j >y*>7m?t&i&=Pb<?>mmmi>mzfs\*>-f. m 
z-\$mmi,zv4 *ritv*f4 >7*m^z> x o tz lx t> i 

[0093] • *«DIfc*iHT\ •WE-A'K^JMW 

ttft-fWfcti <t 3 LX fe J: 
[0094] • **MWC*»vC. A*Jg^)S«ra*. 
f. S-S-fcJEftfnBA^Sg^ 1 0 1,10 Lavvfft. 

mizmmzit&mcoAJim-zmoLxhx^ mta 

[0095] 02 fcJi % S^M^-C'AS K W y« 



3£gB2 2, 2 6£We*lA?Jii8^1 0 I . lOLfc- 
*fc»jR-r* (#-<0&g«2 0 , 2 3frt,mifrt& ) 

iiicLfct «oSr* Lfc**, mnmm&. 20. 2 3 1 

Kl"f>«HV2 2. 2 6b*m®ttb^hZb%>^m 

xhh. *<n-m*m 1 1-01 3 £3%?. 

[00 9 6] 0(C*3V>-C. KH>UHWB2 2. 2 6 

ttt*2 2 fc£MK2 0coifflB|!2 1 fc*ttB5tBM(rt-* 
«W*ive*i*f 9«£3ilT«te-fi-2 2a, 2UJ: 
YVA >mffi&2 6b&mtiL2 3<r)m2 

^flT«^fr26a, 2 5a$-^j£LT^£>. ZLX. 
^It2 2a, 2 1 a|Hl±M#£-£-*2 6a, 2 5aR 

±#01 3 cox 5iz%2&hztixMiummzx <om 

WiZtiX^Z. 

[00 9 7] CLOid&flSittci^vtk. A^a^l 0 
I ( 1 OL) t,zAj}2tii>miimj}Z&mR2 0 (2 
3 ) RlfVlsJ >mmM2 2(26) 5r-en-fil^-L.-C 

#FETi4?)h-n vwtizxnth z t tmmxh 

[0098] • BulfiUfiSJgffiTti. ^ ^2 8 

t, 30 t, 32 t, 2 5t£iff9jg.lLTi6WE]8&« 

«IMiIK£& 1 8 i: *SI|0*ST»«T««rt- & CI t^r 

[0099] 

y^m^izmm^tih^m^tii^m^, z^zff-t 
L<i±mmm$F?*:&mMxffitfLL, ztinco^z* 
wtmifft t W3a-t& m-¥ffijnzm t tz i> <ox-h s <t> 
x\ tsm*^wm<r>mmxmmMMi}^^m^--yh 

3^ h-ffct: t ^--r h z t ifx-% h . 

[Hffi<offi*&!&9f] 

[01 ] *fft»^*«<0»ffl«C3&»*»6^V— f-f XbiJ 

b' A -:?cD[s]8&0T-$>&. 

[02 ] friB^'CV— t ah'J b'i-^c^fr^S:^ 
-t¥ffi0T'ftl>. 

[03 ] mU^V-T ah'J ti-^(^*fllt 

[04] (a) lifine^v-T^xh'jb-jL-^BraD 

]EM0. (b) «iFET|^gP^c7>jfeABrM0T'$)S. 
[05] (a) liHafe^v-x-fXh'Jb'jL-^fciift 
Sb J u-XgSSr^-r8)iffijEffi0. (b) *± ( a) cOA- 
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[06 3 MiS^v-x-f x hV b**-* *T*»6.fcfc*l 
«0-e$>&. 

[07] (a) {iffte^V-f -f^h'J t'i-^tO^yN' 
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